Summary. Rats were surgically made bilaterally cryptorchid and after 4\p=n-\8days the testes were returned to the scrotum. After 70 days fertility was tested by pairing with females. Fertility was restored in 5/6 rats with testes cryptorchid for 4 or 5 days, but only 2/9 were fertile when the duration of cryptorchidism was 6\p=n-\8days. The sterility was due to irreversible degeneration of the spermatogonial stem cells. The testes of infertile males were smaller and lighter than those of fertile males and the seminiferous tubule diameters were reduced.
Introduction
The damage produced in the seminiferous tubules of testes retained in the abdomen is well established (Sniffen, 1952; Sohval, 1954;  Clegg, 1961; Cummins & Glover, 1970;  Hayashi & Harrison, 1971; Chowdhury & Steinberger, 1972; Hadziselimovic, 1977; Jones, Anderson, Fang, Landau & Rosenfield, 1977; van Straaten & Wensing, 1977) , but it is not certain how long the period of retention in the abdominal cavity has to be for irreversible damage to occur. We have therefore investigated the minimum period which the germinal epithelium in cryptorchid rats can tolerate without loss of fertilizing capacity.
Materials and Methods
Groups of albino rats of 90-100 days of age weighing 245-315 g were surgically made bilaterally cryptorchid. Both testes were then returned to the scrotum on Days 4, 5, 6, 7 and 8 (3 rats/group) after the first operation because degeneration of the seminiferous tubules had previously been observed to occur in testes which had been retained for more than 6 days.
Cryptorchidism was effected through a midline abdominal incision under ether anaesthesia. The testes were attached to the dorsolateral abdominal musculature by a stitch through the gubernaculum testis. Orchiopexy was performed through the same incision by separating the gubernaculum testis from the abdominal musculature and replacing the testis in the scrotum.
After orchiopexy, these rats and those of the control (untreated) The percentages of the seminiferous tubules with particular cell types were calculated by counting 500 transversely sectioned tubules chosen at random in each testis at 400 magnification. The cell types identified were: (1) spermatogonia types A, intermediate and (Leblond & Clermont, 1952) ; (2) spermatocytes, which consisted of early and late primary spermatocytes (Clegg, 1963) or the resting, leptotene, zygotene, transitional and true pachytene types of cell described by Leblond & Clermont (1952) ; and (3) spermatids which included the Golgi, cap, acrosome and maturation phases described by Leblond & Clermont (1952) .
Results
The results are shown in Table 1 
Infertile animals
The testes in all these rats were much reduced in size and weight ( (Hayashi & Harrison, 1971; Kaya & Harrison, 1975; Harrison, 1978) . In testes which have been cryptorchid for 1 day, there is a breakdown of the microtubular system of spermatids by depolymerization and a disorganization of their chromatin (Jones et al, 1977) . Whether the depolymerization is due to an increase in temperature or to some other factor is not clear. However, as stated by Lee & Fritz (1972) , this arrest of spermatid maturation is probably due to the release of hydrolytic enzymes from thermally sensitive lysosomes because of the adverse abdominal temperature.
In this investigation, regeneration or degeneration of the seminiferous tubules occurred according to the time that had elapsed between artificial cryptorchidism and orchiopexy.
A period of artificial cryptorchidism greater than 5-7 days produces irreversible sterility although variation in individual response is seen. All seminiferous tubules suffer damage to a variable degree during the initial days of cryptorchidism but, after orchiopexy, spermatogenesis can be re-established over a period of 70 days in those tubules in which type A spermatogonia were not affected at the end of the period of cryptorchidism.
The critical time of 5-7 days cryptorchidism has been confirmed by light and electron microscopy in adult rats (Jones et al, 1977) , and by Cummins & Glover (1970) who demonstrated sterility in cryptorchid rabbits within 7 days.
In the present work the mean diameter of seminiferous tubules as well as the percentages of cell types of the seminiferous epithelium became less as the duration of cryptorchidism increased and the difference between fertile and infertile animals is clearly shown (Table 1 ).
